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AMENDMENTS TO THE CLAIMS 
This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of claims: 

1. (Currently Amended) A method for evaluating specificity of a drug comprising 
comparing activity of a drug against its target pathway ( Aarget) « biological sample and 
activity of said drug against at least one of its off-target pathways (A>ff - target) in said 

biological sample, wherein suid Aarget atid A>ff- target are represented bv quantities selected 
from the ^roup consisting of (i) 

target =J W* C Wt- , l> 

D off - ta^et = *off -target,fc ( *off - target'/ ^ ******** 

m 

^target ■^W* U Wi , V ~ 

target =C target ~ ^off-target = C off - target ' 

wherein is a scaling constant of a scaling transformation of said target pathway, fl^ff. 

^rgr^r is a scaling constant of a scaling transformation of said at least one of its off-targ et 

pathways. R ,(a .f. ) is a scaled response of cellular constituent k in said target 
target* * target I 

pathway and R , La ~ . r. > is a scaled response of cellular constituent k in 
^ T ^ off - target, k v off -target' — * 

said at least one of its off-target pathways. // is a dmp exposure level. Bi js a constant for 
cellular constituent *. is the minimal leve l of said drug to achieve a threshold response 

in said tarpei pathway, and jCff ^ fH r^ is the minimal level of said drug 10 achieve a 
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threshold response in said at least one of its off-target pathways e ach based on rntfasuremonts 
of a plurality of c e llular constitu e nts ; thereby evaluating specificity of said drug. 

2. (Withdrawn) The method of Claim 1 wherein said Aargei m & A>ff - target 
measured according to a method comprising: 

a) applying a plurality of levels of said drug to said biological sample and measuring 
a plurality of cellular constituents in said biological sample at each level of said drug to 
obtain a first profile of graded drug response; 

b) applying said plurality of levels of said drug to a test sample, wherein said test 
sample is the same as said biological sample except that said target pathway is not functional 
in said test sample, and measuring said plurality of cellular constituents in said test sample at 
each level of said drug to obtain a second profile of graded drug response; and 

c) determining said /^target and D Q ff _ W get by comparing said first and second 
profiles. 

3. (Withdrawn) The method of claim 2 wherein said biological sample is a yeast cell, 
and said test sample is a yeast cell in which a critical gene in said target pathway is deleted. 

4. (Withdrawn) The method of claim 2 wherein said biological sample is a 
mammalian cell, and said test sample is a mammalian cell in which a critical gene in said 
target pathway is deleted. 

5. (Withdrawn) The method of claim 2 wherein said biological sample is an animal, 
and said test sample is a transgenic animal in which a critical gene in said target pathway is 
made nonfunctional. 

6. (Withdrawn) The method of claim 2 wherein said plurality of cellular constituents 
is a plurality of transcripts of a plurality of genes. 

7. (Withdrawn) The method of claim 2 wherein said plurality of cellular constituents 
is a plurality of proteins. 

8. (Previously Presented) The method of claim 1 wherein said Aargei and A>ff - target 
are measured according to a method comprising: 
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a) perturbing said target pathway and/or said off target pathway in said biological 
sample to obtain a perturbation profile consisting of measurements of a plurality of cellular 
constituents; 

b) applying a plurality of levels of said drug ro said biological sample to obtain a 
drug response profile consisting of measurements of said plurality of cellular constituents at 
each level of said drug; and 

c) determining said Aarget ami Arff - target by comparing said drug response profile 
and said perturbation profile. 

9. (Previously Presented) The method of claim 8 wherein said plurality of cellular 
constituents is a plurality of transcripts of a plurality of genes. 

10. (Previously Presented) The method of claim 8 wherein said plurality of cellular 
constituents is a plurality of proteins. 

1 1 . (Currently Amended) The method of claim 1 A method for evaluating specificity 
of a drug comprising comparing activity of a drug against its target pathway (D^ T ^) in a 
biological sample and activity of said drug ^paiTi^T at least one of its off-target pathways 
(D A ff - target) * n said biologi^ «a«pip1 e T wherein said Dr^^ r and Z> Q ff _ [ar&er are each based 
on measurements of a plurality of cellular constituents, and wherein said comparing step 
comprises calculating a specificity index (SI) according to the following formulae formula : 

SI = target 



YD _ 

off -target 



wherein: n is the number of off-target pathways. 

12. (Currently Amended) A method for evaluating specificity of a drug comprising: 

a) measuring activity of a drug against its target pathway to obtain a target activity 

(Aarget)- 

b) measuring activity of said drug against at least one pathway other than said target 
pathway to obtain at least one off -target activity (A>ff - target); **** 

c) determining said specificity by comparing said Aarget a°d said A>ff - wgrt"* 
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wherein said ©target and 2> 0 ff - target are represented by quantities selected from the group 
consisting of (i) 

D =R , (a ,M and 
target Target, k v targei V — 

D off - target = ^off - larger, k (a off - rarger fi l ) 1 ^P^ii vely; 

m 

E> = EA * ui<** and 
target * target, A: target / 

D ^ =T A ^ <*> . . . (Or ~~ ^ .r. > . respectively; and tiii) 

ott-target off-target,^ off -target' ...w v..« 



£> = C and £) rr —C er * respectively; 
target target ^* off - target off - target J * *** 

wherein Q^v^ is a scal ing constant of a scaling transformation of said target pathway, flxg- 

tareer ™ *i Vr* 11 '* * constant of a scaling transformation of said at least one of its off-target 
pathway^ R Aa -O is a scaled response of cellular constituent k in said target 

pathway and, Jt^ f{ _ iarge ^ k (« ofr _ ^ gcl , ^ ) is a scaled response of cellar constituent ft 

said at least one of its off-target pathways, r; is a drug exposure level, fit- is a constant for 
cellular constituent C inr ^c\ ^ ibe minimal level of said drug to achieve a threshold response 
in said target pathway and C>ff. urpe * k the minimal level of said drug to achieve a threshold 
response in said at least one of its off-target pathways e ach ba se d on ro a asurftmanifi of ft 
plurality of cellular ■ constituents , 

13. (Withdrawn) The method of claim 12 wherein said £> ra rget and A>ft'_ target **** 
measured according to a method comprising: 

a) applying a plurality of levels of said drug to said biological sample and measuring 
a plurality of cellular constituents in said biological sample at each level of said drug to 
obtain a first profile of graded drug response; 
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b) applying said plurality of levels of said drug to a test sample, wherein said test 
sample is the same as said biological sample except that said target pathway i& not functional 
in said rest sample, and measuring said plurality of cellular constituents in said test sample at 
each level of said drug to obtain a second profile of graded drug response; and 

c) determining said ^target A>ff - target by comparing said first and second 
profiles. 

14. (Withdrawn) The method of claim 13 wherein said plurality of cellular 
constituents is a plurality of transcripts of a plurality of genes. 

15. (Withdrawn) The method of claim 13 wherein said plurality of cellular 
constituents is a plurality of proteins. 

1 6. (Withdrawn) The method of claim 13 wherein said biological sample is a yeast 
cell, and said test sample is a yeast cell in which a critical gene in said target pathway is 
deleted. 

1?, (Withdrawn) The method of claim 13 wherein said biological sample is a 
mammalian cell A and said test sample is a mammalian cell in which a critical gene in said 
target pathway is deleted. 

18. (Withdrawn) The method of claim 13 wherein said biological sample is an animal a 
and said test sample is a transgenic animal in which a critical gene in said target pathway is 
made nonfunctional. 

19. (Previously Presented) The method of claim 12 wherein said Z>wrget and 
Doff _ tajg^t are measured according to a method comprising: 

a) perturbing said target pathway and/or said off target pathway in said biological 
sample to obtain a perturbation profile consisting of measurements of a plurality of cellular 
constituents; 

b) applying a plurality of levels of said drug to said biological sample to obtain a 
drug response profile consisting of measurements of said plurality of cellular constituents at 
each level of said drug; and 
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c) determining said Aargex and A>ff - target by comparing said drug response profile 
and said perturbation profile. 

20. (Previously Presented) The method of claim 19 wherein said plurality of cellular 
constituents is a plurality of transcripts of a plurality of genes. 

21. (Previously Presented) The method of claim 20 wherein said plurality of cellular 
constituents is a plurality of proteins. 

22. (Currently Amended) The m e thod of claim 12 A method for evaluating specificity 
of a drup comprising: 

al measuring activity of a drup against its target pathway to obtain a target activity 

(Ptar get ll 

measuring activity of said drug against at least one pathway other than said larger 
pathway to o btain at leas t one off-target activity (P 0 ff - targed Lgnd 

c) determining said specificity bv comparing said IWf ^r and said ZWf-™.^: 

wherein said D™rwJm£EL>ff - targe* are each based on measuremen ts of a plurality of 
cellular constituents, and wherein said determining step comprises calculating a specificity 
index (SI) according to the following formulae formula: 

^ target 
YD ^ 

^ off - target 

wherein: n is the number of off-target pathways- 
Claims 23-63 (Canceled). 

64. (Currently Amended) A method for evaluating specificity of a dmg, said method 
comprising: 

(a) decomposing a drug response profile into one or a combination of pathway 
response profiles, wherein said drug response profile comprises measurements of a plurality 
of cellular constituents in a biological sample in response to said drug over a plurality of 
levels of drug exposure, and each said pathway response profile comprises measurements of 
said plurality of cellular constituents at a plurality of levels of perturbation to a biological 
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pathwa y said decomposing comprising representing said flyug response profi le in terms of 
said one or a combination of pathway response profiles according to equation 

/ 

wherein n is a level of the drup. a is a scaling constant of a scaling transformation of 
pathway /. DUtA is the measurement of cellular constituent k in $aid drug response profile at 
the drug exposure level of i u R. ^(a.-i^ is ihe measurement of cellular constituent k in 

pathway i at the drug exposure level of t£ and 

(b) comparing, among said one or a combination of pathway response profiles, the 
pathway response profiles for the one or more biological pathways associated with 
therapeutic effects of the drug with the pathway response profiles for the one or more 
biological pathways that are associated with one or more non-therapeutic effects of the drug, 
thereby evaluating specificity of said drug. 

65. (Currently Amended) The method of oloim 61 , furth e r comprising A method for 
evaluating specificity of a drag, said method comprising: 

(a) decomposing a drug response profile into one or a combination of pathway 
response profiles, wherein said drug response profile comprises measurements of a plurality 
of cellular constituents in a biological sample in response to said drug over a plurality of 
levels of drug exposure, and each said pathway response profil e comprises measurements of 
said plurality of cellular constituents at a plurality of lev els of perturbation to a biological 
pathway, and wherein said decomposing comprises transforming said levels of drug exposure 
into said levels of perturbation by a horizontal scaling transfonnaiioni^od 

(b) comparing , among said one or a combination of pathway re sponse profiles, the 
pathway response profiles for the on e or more biological pathways associated wjrlfi 
Thera peutic effects of the drug with the partw ay response profiles for the one or more 
biological pathways that are associated with one or more non-therapeutic effects of the drug, 
thereby evaluating specificity of said drug , 
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66. (Previously Presented) Hie method of claim 65, wherein said horizontal scaling 
transformation is a linear transformatipn- 

67. (Previously Presented) The method of claim 65, wherein said decomposing 
comprises determining said scaling transformation such that said drug response profile is 
represented by said one or a combination of pathway response profiles. 

68. (Previously Presented) The method of claim 67, wherein said determining is by a 
method comprising least squares minimizing the residue between said drug response profile 
and said one or a combination of pathway response profiles. 

69. (Currently Amended) The method of claim [(64]] 6£, wherein values of said 
measurements of a plurality of cellular constituents have been converted into cellular 
constituent set values. 

70. (Currently Amended) A method for evaluating specificity of a drug, said method 
comprising decomposing a drug response profile into one or a combination of pathway 
response profiles, wherein said drug response profile comprises measurements of a plurality 
of cellular constituents in a biological sample in response to said drug over a plurality of 
levels of drug dosage, and each said pathway response profile comprises measurements of 
said plurality of cellular constituents at a plurality of levels of perturbation to a biological 
pathwa y 1 said decomposing comprising representing said drug response profile in terms of 
said one or a combination of pathway response profiles according to equation 

I 

wherein n is a level of the draft, as is a scaling constant of a scaling TranQformarmn nf 
pathway i. DUii\ is the measurement of cellular constituent k in said drup response profile at 
the drup exposure level of tf, R. . ( a. . r. ) is the measurement of cellular constituent k in 

pathway i at the drug exposure level of tn and comparing among said one or a combination of 
pathway response profiles, the pathway response profiles for the one or more biological 
pathways associated with therapeutic effects of the drug with the pathway response profiles 
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for the one or more biological pathways that are associated with one or more non-therapeutic 
effects of the drug, thereby evaluating specificity of said drug. 

71. (Previously Presented) The method of claim 67 or 68, wherein said comparing 
comprises comparing activity of said drug on its target pathway (Z>taxget) aad at teas* °oe of 
its off-target pathways (A>ff - target wherein said D m g£t and said A>fF- target are calculated 
according to equations 

and 

^off - target (r / } = ^ &k R otf - target, k ia off - target %J l ) 

where // is a level of the drug, /fc is a constant for cellular constituent fc flfcrget » a scaling 
constant of said scaling transformation of said target pathway, abff-target a Sc aling constant 
of said scaling transformation of said off-target pathway, and * target * ^target ¥ V is * e 

response of cellular constituent it in the target pathway at the drug level rj and 

R «- , (a cc y t , ) is the response of cellular constituent k in the off-target 

off - larger,/: off - target / r 

pathway at the drug level f/. 

72. (Currently Amended) The method of claim 71, wherein said comparing said 
Aarget and said A>ff - target comprises calculating a specificity index (SI) according to the 
following formula e formula: 

si = 



YD „• 

^ off- target 



wherein: n is the number of off-target pathways, 

73. (New) The method of claim 64 or 70, wherein said comparing is carried out by a 
method comprising comparing ^ iarg€T> j t C ^target^/ ) Wilh *afif -target, k (a off - target 'V ; 
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ovT.fi, R Aa .j.) with 2 B, R „ , . , (or „ ^ ,r.); wherein 
target,* v target /' ^Ht off -target ? * v off -target' / 

if «_ l& J* ) is a scaled response of cellular constituent k in a pathway associated 
target,* target V ^ 

with therapeutic effects of the drug, R^ _ ^ fc (# off _ u^ger a scaled ^P 01 ^ 6 of 
cellular constituent it in a pathway associated with one or more non-therapeutic effects of the 
drug, and fit a constant for cellular constituent k. 

74. (New) Hie method of claim I or 12, wherein said comparing said Aarget wd said 
A>ff - target comprises calculating a specificity index (SI) according to the following formula: 

SI = 



^^off -target 



wherein: n is the number of off-target pathways. 
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